Results and Discussion. It was established that the effect of vitamin E on the background of the low intensity X-ray irradiation resulted in the decrease of iNOS activity level (р<0.05) and nitrite-anion content (р<0.05) and increase of catalase and MPO activity in the mucous membranes of the digestive organs compared to indices obtained under the conditions of X-ray irradiation. Blockage of COX activity by indometacin on the background of the introduction of vitamin E and simultaneous effect of the low intensity X-ray irradiation revealed the peculiarities of antioxidant action of vitamin E in the mucous membranes of the digestive organs.
INTRODUCTION. The evaluation of the simultaneous effect of the ulcerative factors, different due to their mechanism of action is one of the actual directions in gastroenterology. The use of nonsteroidal antiinflammatory drugs -blockers of COX-1/COX-2 is among the factors, causing the development of erosive-ulcerative damage in stomach and small intestine [1, 2] . Another factor, causing functional alterations of the digestive organs is the effect of chronic irradiation, which mechanism of action implicates free radical reactions in cells and the development of nitroso-oxidative stress [3, 4] . At that, the mucous barrier in mucous membranes of the digestive organs gets disrupted, processes of growth and differentiation get inhibited, proinflammatory processes get activated [5, 6] .
vitamin E is one of the key antioxidants, the effect of which is associated with the binding of free radicals (oxygen lipid, nitrogen oxide etc) [7] . However, the manifestations of the antioxidant effect of vitamin E on the background of the low intensity X-ray irradiation and simultaneous blockage of COX-1/COX-2 needs further elucidation.
The aim of the study -to investigate the effect of vitamin E on nitroso-oxidative processes in mucous membranes of the digestive organs under the conditions of the low intensity X-ray irradiation and COX blockage. RESEARCH METHODS. The studies were conducted on white male rats weighing 200-240 g (n=64) accordingly to ethical requests, established by the European convention on the Protection of the vertebrate Animals, Used for Experimental and Scientific Purposes. The animals were kept in vivarium under the appropriate light conditions, temperature regimen and standard diet. Before the experiments the rats had unlimited access to water during 20 h.
The animals were divided into 6 groups: the 1 st -control animals (n=10), the 2 nd -animals (n=8), who during 20 days were irradiated in daily dose 1 sgy [8] ; the third -animals (n=12), who twice per week per os were introduced vitamin Е (30 mg/kg, ((±)-α-tocopherol, С 29 Н 50 О 2 , "Sigma") on the background of irradiation; the fourth -animals (n=12), who on the 20 th day on the background of the X-ray irradiation were injected indometacin (10 mg/kg); the fifth -animals (n=12), who on the 20th day on the background of X-ray irradiation and vitamin E were introduced indometacin; the sixthanimals (n=10), who were intragastrically introduced indometacin (10 mg/kg, "Sopharma", Bulgaria).
Anesthetised with sodium thiopental (40 mg/kg), the animals were decapitated, front abdominal wall was cut along the white abdominal line. The stomach, small and large intestine were washed by the saline. The mucous membranes of the investigated organs were mechanically removed and homogenized for the determination of biochemical parameters.
In homogenates of the mucous membrane of stomach (MMS), mucous membrane of small intestine (MMSI) and mucous membrane of large intestine (MMLI) the activity of NO-synthase was measured due to the determination of NАDРН [9] , arginase due to the quantity of produced urea [10], myeloperoxidase (MPO) was determined due to the reaction with о-dianisidine [11] , superoxide dismutase (SOD) due to the reaction of nitroblue tetrazolium [12] , catalase due to the reaction of hydrogen peroxide with ammonia molybdate [13] , TBA-active products content [14] , nitrite-anion due to the reaction with griess reagent [15] and sum of nitrites and nitrates [16] .
Statistical procession of the experimental data was performed using the applied program ANOvA "Statistica". The difference at Р<0.05 was supposed to be statistically significant. RESULTS AND DISCUSSION. The effect of the low intensity X-ray irradiation in the total dose of 20 sgy on the 20 th day caused the increase of the level of inducible NO-synthase activity (iNOS) (р<0.05) and nitrite-anion content (р<0.05) in mucous membranes of the digestive organs compared to control group indices. Activity of cNOS and arginase did not change significantly ( Fig. 1, 2) . Simultaneously the TBA-active products content and MPO activity increased in digestive organs. The changes of the antioxidant enzymes activity reflected in the increase of SOD activity in MMS and increased catalase activity in the digestive organs, that was mediated by the increase of prooxidant processes [17, 18] .
As it was mentioned above, nonsteroidal antiinflammatory drugs are often used on the background of the low intensity X-ray irradiation. The independent effect of COX-1/COX-2 blocker indometacin significanty affected the status of NOsynthase system -iNOS activity acutely rose in all investigated organs, simultaneously cNOS activity decreased. Along with the increase of iNOS acti vity in the mucous membranes of the investigated organs nitrite-anion content and the sum of nitrites and nitrates increased compared with the indices of the control group of animals. Arginase activity in 
The changes of iNOS and cNOS activity in mucous membranes of stomach (gM), small (SIM) and large intestine (CM) under the effect of vitamin E on the background of the low intensity X-ray irradiation and COX blockage (n=64, M±m). 1 -control group animals, 2 -effect of the low intensity X-ray irradiation; 3-effect of indometacin; 4 -effect of indometacin on the background of the low intensity X-ray irradiation; 5 -effect of vitamin E derivative on the background of the low intensity X-ray irradiation; 6 -effect of vitamin E on the background of the low intensity X-ray irradiation and indometacin. The reliability of the differences : * р<0.05 -compared to control group ; # р<0.05 -compared to indices in the low intensity X-ray irradiation group; ^ р<0,05 -compared to indices in the low intensity X-ray irradiation and indometacin effect group; + р<0.05 -compared to indices under the effect of indometacin group.
ISSN 2410-681X. Медична та клінічна хімія. 2018. Т. 20. № 3 all mucous membranes had tendency to decrease. Under the effect of indometacin the increase content of the TBA-active products, MPO and SOD activity in all investigated organs. The results obtained by us are in coincidence with the data of the other authors towards the action of indomethacin on the mucous membranes of the digestive organs [19, 20] .
Evaluating the effect of indometacin on the background of the low intensity X-ray irradiation compared to the indices of the independent effect of the low intensity X-ray irradiation to the increase of the TBA-active products content in MMS was found (for 11 %, р<0.05) and MMLI (for 13 %, р<0.05) and MPO activity in MMLI (67 %, р<0.05). The changes of the antioxidant defense system enzymes had organospecific character. Activity of iNOS and сNOS under the conditions of COX blockage on the background of low intensity X-ray irradiation decreased (р<0.05). Nitrite-anion content and arginase activity did not change significantly compared to indices obtained under independent effect of irradiation. Comparing with indices obtained under the effect of indomethacin, the level of iNOS activity, nitrite-anion content, sum of nitrates and nitrites and TBA-active products content were significantly lower.
Hence, blockage of COX on the background of the low intensity X-ray irradiation compared to independent effect of the low intensity X-ray irradiation results in the increase of the activity of lipid peroxidation processes and decrease of the activity of iNOS and сNOS, whereas compared to the independent effect of indometacin its proinflammatory effect decreased.
Effect of vitamin E on the background of the low intensity X-ray irradiation caused the decrease of the activity level of iNOS in MMS for 27 % (р<0.05), in MMSI -for 32 % (р<0.05), in MMLI -for 39 % (р<0.05), simultaneously nitrite-anion content decreased (р<0.05) compared to indices under the effect of X-ray irradiation. The tendency to decrease of the TBA-active products content and multidirectional changes of SOD and catalase activity were noted -SOD activity decreased for 20 % (р<0.05) in MMS and for 17 % (р<0.05) in MMLI, whereas catalase activity rose in all investigated organs (Fig. 3, 4) . Under the conditions of vitamin E administration MPO activity increased in MMLI.
Hence, under mentioned conditions vitamin E on one hand exerted antioxidant effect, manifested by iNOS activity decrease, tendency to decrease of TBA-active products content and increase of catalase activity, whereas prooxidant effect manifested in the increase of MPO activity.
For deeper elucidation of the character of vitamin E effect it was studied under the conditions of simultaneous influence of X-ray irradiation and COX-blockage. vitamin E administration and simultaneous effect of X-ray irradiation and COX blockage resulted in the decrease of TBA-active products content for 14 % (р<0.05), in MMSI -for 11 % (р<0.05), in MMLI -for 11 % (р<0.05) and iNOS activity -in MMS for 26 % (р<0.05), in MMSIfor 45 % (р<0.05), in MMLI -for 12 % (р>0.05); SOD activity also decreased mainly in MMSI and MMLI compared to relevant indices under the effect of indometacin on the background of the low intensity X-ray irradiation, whereas the level of iNOS, arginase, MPO, SOD, catalase activity, TBA-active products and nitrite-anion content did not change compared to indices under the effect of vitamin E on the background of the low intensity X-ray irradiation.
Thus, introduction of vitamin E on the background of the low intensity X-ray irradiation twice Fig. 2 . The changes of nitrite-anion content and arginase activity in mucous membranes of stomach (gM), small (SIM) and large intestine (CM) under the effect of vitamin E on the background of the low intensity X-ray irradiation and COX blockage (n=64, M±m). 1 -control group animals, 2 -effect of the low intensity X-ray irradiation; 3-effect of indometacin; 4 -effect of indometacin on the background of the low intensity X-ray irradiation; 5 -effect of vitamin E derivative on the background of the low intensity X-ray irradiation; 6 -effect of vitamin E on the background of the low intensity X-ray irradiation and indometacin. The reliability of the differences : * р<0.05 -compared to control group ; # р<0.05 -compared to indices in the low intensity X-ray irradiation group; ^ р<0,05 -compared to indices in the low intensity X-ray irradiation and indometacin effect group; + р<0.05 -compared to indices under the effect of indometacin group.
ISSN 2410-681X. Медична та клінічна хімія. 2018. Т. 20. № 3 per week during 3 weeks showed the peculiarities of its effect on the NO-synthase system in MMLI, manifested in the decrease of the activity level of iNOS and nitrite-anion content, status of pro-and antioxidant system characterised by the tendency to decrease of TBA-active products content, decrease of SOD activity and increase of catalase activity, at that MPO activity increased.
CONCLUSIONS. 1. Effect of vitamin E on the background of the low intensity X-ray irradiation caused the decrease of the activity level of iNOS (р<0.05) and nitrite-anion content (р<0.05) in mucous membranes of the digestive organs compared to indices under the X-ray irradiation. The tendency to decrease of TBA-active products content and SOD activity was revealed, whereas catalase and MPO increased in all digestive organs.
2. Under the conditions of COX blockage on the background of the low intensity X-ray irradiation the intensification of lipid peroxidation processes was found, whereas iNOS and сNOS decreased compared to indices uder the independent effect of irradiation, whereas compared to the indices under the effect of indometacin TBA-active products content and iNOS activity were lower, determinating the peculiarities of the modeling effect of the low intensity X-ray irradiation on nitroso-oxidative processes and system of COX/prostaglandins.
3. Blockage of COX activity by indometacin on the background of vitamin E introduction and simultaneous effect of X-ray irradiation caused the decrease of TBA-active products content (р<0.05) in the mucous membranes of the digestive organs, SOD activity level mainly in MMSI and MMLI compared to relevant indices under the effect of indo- Fig. 3 . The changes of TBA-active products content and MPO activity in mucous membranes of stomach (gM), small (SIM) and large intestine (CM) under the effect of vitamin E on the background of the low intensity X-ray irradiation and COX blockage (n=64, M±m). 1 -control group animals, 2 -effect of the low intensity X-ray irradiation; 3-effect of indometacin; 4 -effect of indometacin on the background of the low intensity X-ray irradiation; 5 -effect of vitamin E derivative on the background of the low intensity X-ray irradiation; 6 -effect of vitamin E on the background of the low intensity X-ray irradiation and indometacin. The reliability of the differences : * р<0.05 -compared to control group ; # р<0.05 -compared to indices in the low intensity X-ray irradiation group; ^ р<0.05 -compared to indices in the low intensity X-ray irradiation and indometacin effect group; + р<0.05 -compared to indices under the effect of indometacin group. Fig. 4 . The changes of SOD and catalase activity in mucous membranes of stomach (gM), small (SIM) and large intestine (CM) under the effect of vitamin E on the background of the low intensity X-ray irradiation and COX blockage (n=64, M±m). 1 -control group animals, 2 -effect of the low intensity X-ray irradiation; 3-effect of indometacin; 4 -effect of indometacin on the background of the low intensity X-ray irradiation; 5 -effect of vitamin E derivative on the background of the low intensity X-ray irradiation; 6 -effect of vitamin E on the background of the low intensity X-ray irradiation and indometacin. The reliability of the differences : * р<0.05 -compared to control group ; # р<0.05 -compared to indices in the low intensity X-ray irradiation group; ^ р<0.05 -compared to indices in the low intensity X-ray irradiation and indometacin effect group; + р<0.05 -compared to indices under the effect of indometacin group.
ISSN 2410-681X. Медична та клінічна хімія. 2018. Т. 20. № 3 metacin on the background of the low intensity X-ray irradiation; changes of iNOS, arginase, MPO, SOD catalase activity, TBA-active products and nitriteanion content were not revealed compared with the indices under the effect of vitamin E on the background of the low intensity X-ray irradiation, stating the antioxidant effect of vitamin E under the conditions of ulcerative action of indometacin. КлЮЧЕВЫЕ СлОВА: рентгеновское облучение; нитрозо-оксидативные процессы; слизистые обо-лочки органов пищеварения; витамин Е.
